The success in searching antinematode drugs derived from benzimidazoles [2] has led many workers to synthesize a variety of substituted benzthiazoles of which many have been found to possess promising activity in the chemotherapy of intestinal helminthiasis [3] [4] [5] [6] [7] . However, no attempt has been made to prepare 6-N-aryl and heteroaryl benzthiazoles which may greatly help in optimising anthelmintic activity in this class of compounds. The present communication describes the synthesis of a series of 2-substituted-6-N-aryl and heteroaryl benzthiazoles (5-19).
6-Nitrobenzthiazole (1) and 2-methyl-6-nitrobenzthiazole (2) , obtained by nitrating the respective benzthiazoles [8, 9] , were reduced to the corresponding 6-aminobenzthiozoles 3 and 4 [10] which on condensation with 2,4-dinitrochlorobenzene yielded 6-N-(2,4-dinitroanilino)benzthiazoles (5, 6) respectively. Reduction of 5 and 6 using hydrazine hydrate/Raney-nickel afforded the desired 6-N-(2,4-diaminoanilino)benzthiazoles (7, 8) . Cyclisation of 7 and 8 using formic and acetic acids resulted in the formation of 2-substituted-6-(substituted-l-benzimidazolyl)benzthiazoles (11) (12) (13) (14) . Similar reaction of 7 and 8 with thiophosgene gave 6-(2-thioxo-5-isothiocyanato-1 -benzimidazolyl)benzthiazoles (9, 10) respectively. Reaction of 8 with 1,
Condensation of 4 with 2-nitrobenzoyl chloride afforded 2-methyl-6-(2-nitrobenzoylamino)benzthiazole (16) which was reduced with Raney-nickel and hydrogen to the corresponding amine (17). Reaction of 17 with thiophosgene directly afforded 2-methyl-6-(4-oxo-2-thioxo-3-quinazolinyl)benzthiazole (19) and no intermediate product, 2-methyl-6-(2-isothiocyanatobenzoylamino)benzthiazole (18) could be isolated. However, 18 was obtained in poor yield by reacting 17 with thiophosgene under controlled conditions.
All the compounds were tested against Nippostrongylus brasiliensis in rats and Nematospiroides dubius in mice but none of them showed noteworthy activity upto an oral dose of 250 mg/kg given daily for 3 days.
Experimental
The structure of all the compounds were checked by IR on Perkin-Elmer 137, 157 and 177 infracord spectrophotometers. The NMR spectra were taken on a Varian A-60D (60 MHz) and Perkin-Elmer R-32 (90 MHz) spectrophotometers using TMS as internal reference. The mass spectra were recorded on a Jeol JMS-300 instrument. Melting points were taken in sulphuric acid bath and are uncorrected.
6-Nitro benzthiazole (1) was reduced using SnCl2-HCl to give 6-aminobenzthiazole (3), however, attempts to reduce 2-methyl-6-nitro benzthiazole (2) by literature method [11] failed and hence following method was adopted.
6-Amino-2-methyl benzthiazole (4)
A solution of hydrazine hydrate (20.6g, 0.40 moles) in (30 ml) alcohol was added dropwise to refluxing mixture of 2, (10.00 g, 0.05 mole) and Raney-nickel (1 g) in alcohol (50 ml). Refluxing was continued for 30 min and the reaction mixture filtered in hot. 6-Amino-2-methyl benzthiazole (4), crystallized on concentration of solvent, was filtered and recrystallized from ethanol; yield 7.0 g (83%) m.p. 119-121 °C (lit. [11] m.p. 122 °C). IR (KBr) cm-i 3200, 3300 (NH2).
Analysis for C8H6N202S Calcd C 49.48 H 3.09, Found C 49.12 H 2.74. 
6-N-(2,4-Diaminoanilino)benzthiazole (7)
To a mixture of 5 (5.0 g, 0.016 mole) and Raneynickel (0.6 g) in THF (30 ml) and ethanol (30 ml) was added dropwise with slight heating a solution of hydrazine hydrate (13.3 g, 0.266 mole) in ethanol (30 ml), on disappearance of colour Raney-nickel was filtered and product obtained on concentration of the solvent was recrystallized from ethanol; yield 3.12 g (78%) m.p. 120 °C. IR (KBr) cm-i 3150-3300 (NH2).
Compound 8 was similarly obtained on reduction of 6 using hydrazine hydrate Raney-nickel in 75% yield m.p. 146 °C. IR (KBr) cm-i 3200-3350 (NH2).
6-(2-Thioxo-5-isothiocyanato-l-benzimidazolyl )-benzthiazole (9)
Thiophosgene (0.478 ml, 0.00624 mole) in acetone (50 ml) was added dropwise to a stirred solution of 7 (0.8 g, 0.00312 mole) in acetone (100 ml). Stirring was continued for 4 h and then reaction mixture refluxed for 2 h. The separated solid was filtered and the mother liquor was concentrated to get a further crop of product. The combined solid product was crystallised from acetone; yield 0.55 g (54%), m.p. 245-246 °C. IR (KBr) cm-i 2040 (NCS). 
6-[5(6)-Formido-l-benzimidazolyl]benzthiazole (11)
A solution of 7 (0.6 g, 0.0023 mole) in 98% formic acid (30 ml) was refluxed for 8 h. The reaction mixture cooled and neutralized with ammonia. The separated solid was filtered off, dried and subjected to charcoal treatment. It was further purified on a silica gel column using 15% ethyl acetate in benzene as eluant; yield 0.38 g (55%), m. 
6-[5( 6 )-Acetamido-2-methyl-l-benzimidazolylJbenzthiazole (13)
A solution of 7 (0.6 g, 0.0023 mole) in glacial acetic acid (20 ml) was refluxed for 8 h. The reaction mixture was cooled and neutralized by ammonia. The separated solid was filtered off, dried,treated with charcoal and purified by filtration through silica gel column using benzene as eluant, yield 0. 
2-Methyl-6 -[2-carbethoxyamino-5-N-(N ,N'-dicarbethoxyguanidino)-l-benzimidazolyl] -benzthiazole (15)
A solution of 1,3-dicarbethoxy-S-methylisothiourea (0.87 g, 0.0036 mole) in ethanol (30 ml) was added to the solution of 8 (0.5 g, 0.0018 mole) and the reaction mixture refluxed for 15 h. Solvent was concentrated in vacuo and the resulting solid purified on a silica gel column using 10% ethyl acetate in benzene as eluant, yield 0.42 g (42%), m.p. 98-100 °C. IR (KBr) cm-* 1720 (C=0). NMR (TFA) <5: 1.9 (m, 9, (CH2CH3)3), 2.66 (s, 3, CH3), 3.9 (m, 6, (CH2)3), 6.8-7.5 (m, 6, Arom.).
Analysis for C25H27N7O6S Calcd C 54.07 H 4.88, Found C 54.41 H 4.76.
2-Methyl-6-(2-nitrobenzoylaminoJbenzthiazole (16)
A solution of 2-nitrobenzoyl chloride (1.12 g, 0.0061 mole) in dry benzene (25 ml) was added dropwise to a stirred solution of 4 (1.0 g, 0.0061 mole) in dry benzene (30 ml) and triethylamine (0.61 g, 0.0061 mole), at room temperature. Stirring was continued for 8 h, the separated solid filtered off and washed twice with water to remove triethyl amine hydrochloride. The product was dried and crystallized from ethanol; yield 1. 
2-Methyl-6-(2-aminobenzoylaminojbenzthiazole (17)
A mixture of 16 (1.0 g, 0.0032 mole) and Raneynickel (0.2 g) in ethanol (25 ml) was hydrogenated at 2.5 kg/cm 2 for 6 h. The catalyst was filtered off and solvent removed to get the solid which was crystallized from ethanol; yield 0.72 g (79%), m.p. 170 °C. IR (KBr) cm-i 3340, 3270 (NH2), 1620 (CO).
Analysis for C15H13N3OS Calcd C 63.60 H 4.52, Found C 63.48 H 4.32.
2-Methyl-6-(2-isothiocyanatobenzoylamino )-benzthiazole (18)
Thiophosgene (0.054 ml, 0.0007 mole) in chloroform (10 ml) was added dropwise to a stirred solution of 17 (0.2 g, 0.0007 mole) in glacial acetic acid (4 ml) and 10% HCl (5 ml) at room temperature. Stirring was continued for 1 h. The chloroform layer was washed with water, dried (Na2S04) and concentrated to get a solid which was washed with pet ether, yield 0.08 g (38%), m.p. 185 °C. IR (KBr) cm -1 2090 (NCS), 1660 (C=0).
2-Methyl-6-(2-thioxo-4-oxo-3-quinazolinyl)-
Analysis for C16H11N2OS2 benzthiazole (19) Calcd C 58.00 H 3.32, A solution of thiophosgene (0.13 ml, 0.0018 mole) Found C 58.35 H 3.56. in acetone (20 ml) was added dropwise to stirred a solution of 17 (0.5 g, 0.0018 mole) in acetone (50 ml) at room temperature. Stirring was continued for 6 h and the solid separated was filtered and crystallized Authors thank Dr. Nitya Nand, Director, C.D.R.I., from ethanol; yield 0.35 g (68%), m.p. >300°C.
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